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Concept Mapping: A Visual Learning Strategy 
Benefiting Post-secondary Deaf and Hard of Hearing Accounting Students 
One might assume that an accounting college instructor needs only an understanding of 
debit and credit rules, a reputable textbook, and a comprehensive "practice set" to teach an 
accounting course well. But absent relevant studies involving appropriate learning styles by deaf 
or hard of hearing students who enroll in accounting courses, one cannot assume learning 
success in the classroom. Addressing the importance of awareness of pertinent academic issues 
in the field of deaf education, this thesis discusses concept mapping as an appropriate learning 
strategy for understanding accounting-related processes by deaf and hard of hearing students in 
the classroom at the collegiate level. As a profoundly deaf student who enrolled in an academic 
year-long introductory accounting course in high school with just an obligatory textbook and a 
"practice set", the author of this thesis would have benefited enormously from concept mapping 
as an additional learning strategy. 
Curriculum materials involving concept maps geared toward deaf and hard of hearing 
accounting students were developed for this action research involving this thesis. Concept 
mapping providing visual representation for deaf and hard of hearing students in comprehension 
of accounting concepts and processes is vital in their classroom; the acquisition of technical 
skills is needed to succeed in the accounting field, particularly for those students with hearing 
losses. 
An online literature review conducted by the author on May 3, 2010 revealed no relevant 
studies involving appropriate learning of accounting concepts by deaf and hard of hearing 
students. The Journal of Deaf Studies and Deaf Education and other scholarly journals for the 
deaf have not published a single study related to this topic. Numerous organizational accounting 
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resources are available in the mainstream: American Accounting Association (AAA); American 
Institute of Certified Public Accountants (AICPA); American Institute of Professional 
Bookkeepers (AIPB); National Business Education Association (NBEA); National Society of 
Accountants (NSA); and Teachers of Accounting at Two-Year Colleges (TACTYC). However, 
none of these organizations disseminates information with instructing deaf and hard of hearing 
accounting students in an educational setting. The accounting instructor in a deaf and hard of 
hearing classroom needs to be cognizant of current issues involving the field of deaf education 
ranging from preschool to postsecondary settings, including academic characteristics of deaf and 
hard of hearing students entering the post-secondary classroom. 
Characteristics of effective college accounting teachers 
Fay and Hardin (2000) surveyed three hundred and seven upper-class accounting students 
in three hearing universities about their perceptions related to learning from good accounting 
professors. This questionnaire contained eighteen researcher-provided items with regard to 
teacher qualities that students consider most important for their accounting education; students in 
the study were given the opportunity to rank the five most important attributes of an outstanding 
instructor. The study indicated that the five most important attributes of competent accounting 
instructors are "knowledge of the subject"; "ability to teach"; "actual experience in the subject 
area"; "ability and desire to motivate students"; and "fairness in grading". 
Characteristics of effective teachers of deaf college students 
Lang, McKee, and Conner (1993) questioned sixty-·seven deaf and hard of hearing 
students who were enrolled at the National Technical Institute for the Deaf (NTID), a college of 
Rochester Institute of Technology (RIT) which is located in Rochester, New York; these students 
were asked to rank the ten most important effective teaching characteristics out of a listing of 
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thirty-two researcher-provided characteristics involving their NTID instructors. The top ten 
characteristics ranked by the students were: "knows subject well"; "uses visual materials"; 
"understands deafness, deaf people, and deaf culture"; "communicates expectations and 
assignments clearly"; "uses sign language clearly"; "lectures at a good pace and makes sure 
students understand"; "challenges students' thinking"; "emphasizes important information in the 
class"; "is friendly and easy to talk to"; and "has a good sense of humor". In the same study, 
three other groups were also surveyed for comparison purposes: fifty-four teaching faculty, 
nineteen academic chairpersons, and seven administrators; those groups were in agreement that 
"knows subject well" was the most important attribute of an effective teacher of deaf and hard of 
hearing students. 
Comparison of college teachers in regular and deaf postsecondary educational settings 
The above studies by Fay and Hardin (2000) and Lang, McKee, and Conner (1993) 
indicate similar findings regarding the characteristics of effective college teachers. It is clear that 
having a teacher who is knowledgeable about the subject matter being taught is the highest 
priority for students - hearing, deaf, or hard of hearing. The second most important 
characteristic identified in the Fay and Hardin (2000) study was the "ability to teach"; Fay and 
Hardin (2000) argued that "most students have between 35-45 professors while attending four 
years of college and should have a competent idea of what the' ability to teach' really means" (p. 
434). 
The deaf students at NTID in the Lang, McKee, and Conner (1993) study ranked "uses 
visual materials" and "understands deafness, deaf people, and deaf culture" as the second and 
third top criteria. Both of these two criteria items, as well as the fifth and sixth criteria ("uses 
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sign language clearly" and "lectures at a good pace and makes sure students understand'), are 
all unique aspects in the field of deaf education. 
From that perspective involving those recently-mentioned four criteria items ("uses visual 
materials"; "understands deafness, deaf people, and deaf culture"; "uses sign language clearly"; 
and "lectures at a good pace and makes sure students understand'), one could surmise that 
visual learning is crucial for deaf and hard of hearing students. Learning from teachers who 
possess a sufficient knowledge about deafness and deaf people is important to those deaf and 
hard of hearing students. An effective teacher of the deaf should be fluent in sign language for 
students who sign and should also be able to communicate with non-signing students in an ideal 
acoustic classroom environment. In addition, teachers of deaf students should utilize visual 
learning techniques in the classroom. See Table 1.' Summary of study findings on page 6. 
Effective accounting teaching strategies 
Another study with regard to student perceptions of excellent teaching practices in 
hearing college accounting classrooms was conducted by Farrelly and Hudson (1985). Two 
hundred thirty-six students participated in this questionnaire process; the students responded to 
questions related to sixteen researcher-provided basic teaching techniques. Results of this survey 
indicatde seven top-ranked teaching techniques that were agreed on by more than 70 percent of 
the surveyed students: 
4 
• 91 % were in favor of "providing copies of printed solutions to homework (after 
homework is due)" 
• 91 % "placing a solutions manual on reserve in library" 
• 86% "giving more than two exams (in addition to the jinal)" 
• 80% "collecting homework and basing a portion of the grade on it" 
• 85% "providing copies of last semester's quizzes and exams" 
• 75% "assigning work for extra credit"; and 
• 73% ''providing a guest speaker from the accounting community". 
This study revealed that the first, second, and fifth techniques ("providing copies of 
printed solutions to homework:'; "placing solutions on reserve in library"; and "providing copies 
o.flast semester's quizzes and exams", respectively) as ranked by the hearing students are 
examples of concrete visual aids - the same approach that is ideal for deaf and hard of hearing 
students. See Table 1.' Summary of study rankings which also lists those recommended 
accounting teaching practices on the next page. 
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Table 1 Summary of study findings 
Fay and Hardin (2000) Lang, McKee, and Conner (1993) Farrelly and Hudson (1985) 
Three Hearing Universities One Deaf College One Hearing University 
307 Upper Class Accounting 67 Under Class Accounting Students 236 Introductory Accounting 
Students Students 
~g t:dp·.1;~~M"0s~l:ttijJor~q'JtEffo;titwe ~~.(t~i'f,9pJj.al?~tlli!,CttCf,~hf1'lg teacnirigCnaracteristics tedfiittq1J,e~:i1JI:ti~oduiftory 
4ccQ.u'fItllJg 
1. Knowledge of the subject 1. Knows subject well 1. Providing copies of printed 
solutions to homework 
2. Ability to teach 2. Uses visual materials 2. Placing solutions on reserve 
in library 
3. Actual experience in the 3. Understands deafness, deaf 3. Giving more than two 
subject area people, & deaf culture exams 
4. Ability and desire to 4. Communicates expectations 4. Collecting homework and 
motivate students and assignments clearly basing a portion of the 
grade on it 
5. Fairness in grading 5. Uses sign language clearly 5. Providing copies of last 
semester's quizzes and 
exams 
6. Lectures at a good pace and 6. Assigning work for extra 
makes sure students credit 
understand 
7. Challenges students thinking 7. Providing a guest speaker 
from the accounting 
community 
8. Emphasizes important 
information in the class 
9. Is friendly and easy to talk to 
10. Has a good sense of humor 
Recommended teaching strategies in the accounting classroom 
The National Business Education Association (NBEA, 2008) recommends a variety of 
active learning experiences in accounting instruction; those strategies can be adopted in the deaf 
and hard of hearing classroom. These strategies (and accompanying explanations) are listed 
below: 
• incorporating the user approach versus the pre parer approach (this is an alternate 
method to the traditional approach which involves teaching of debits and credits and 
preparation of financial statements; this approach, suggested by the NBEA, emphasizes 
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understanding and analysis needed by managers and other non-preparers of accounting 
information); 
• teaching the accounting cycle (the NBEA advocates using a visual approach to introduce 
the steps of the accounting cycle before the use of technology is introduced); 
• using technology (the NBEA recommends selected accounting software packages, such 
as Microsoft Office Accounting, Peachtree, or QuickBooks; Microsoft Excel financial 
spreadsheet software; and computerized simulations for instructional purposes since 
accounting is an information system used by organizations and individuals); 
• collaborating/working in groups (the NBEA proposes that students be asked to first try to 
solve problems individually and then work in groups to reinforce individualized 
learning); 
• participating in professional student organizations (many college campuses, the NBEA 
points out, have accounting-related clubs and honorary organizations for accounting and 
business professionals); and 
• service learning (the NBEA favors volunteering a number of hours in the community at 
nonprofit organizations performing accounting-related work). 
The NBEA recommendations involving teaching the accounting cycle, using technology, and 
participating in "learning through doing" would address the needs of deaf and hard of hearing 
students in accounting classrooms. 
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Academic characteristics of deaf and hard of hearing students 
Teachers of deaf students need to be aware of the general academic performance 
exhibited by deaf and hard of hearing students since they often lag behind their hearing peers in 
the classroom. There are many factors that influence this lag. One major reason deals with weak 
literacy skills of deaf children which typically is a result of early language delays experienced by 
deaf babies, toddlers, and children. Marschark, Lang, and Albertini (2002) stressed the need for 
teachers of deaf students to be familiar with the history of deaf education; characteristics of deaf 
learners; the importance of the home; and basic educational processes and programs. The 
teacher of deaf people should be knowledgeable about language development, cognitive 
development, educational philosophies, reading/writing/litl~racy issues, and teaching/curriculum 
relative to educating deaf and hard of hearing students. 
Deafness influences learning; deaf and hard of hearing and hearing learners may have 
different characteristics and needs in the classroom. Marschark, Lang, and Albertini (2002) 
pointed out the critical need for the learning environment to be "constructed in such a way that 
visual materials are both available and accessible" (p. 118) for deaf and hard of hearing students 
in their classrooms. This information provides evidence that accounting teachers of deaf 
students need to research and utilize a variety of visual aids, including the option of introducing 
concept mapping in the classroom. 
Kelly (2008) pointed out data that, at entry to NTID, only approximately 20 percent of 
deaf students meet or exceed the acceptable ACT (commonly known as the American College 
Test) college readiness levels for English and reading. For science reasoning and mathematics 
for ACT scores, only 20 to 25 percent deafNTID students meet or exceed those acceptable 
college readiness levels (Kelly, 2008). Marschark, Convertino, and Larock (2006) pointed out 
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research that indicated deaf college students who demonstrated high academic literacy skills 
tended to have parents who were very involved in their early education; effective family 
communication (regardless of modality); early and intensive exposure to reading and writing; 
and high expectations from their parents (p. 180). 
Visual learning strategies in the accounting classroom 
The Journal of Accounting Education published a number of studies on the usefulness of 
visual aids in mainstream accounting classes, including specific ones listed below: 
• Concept mapping, according to Leauby and Brazina (1998), allowed accounting students 
to understand how they learn and how new knowledge is constructed; 
• Mecimore and Morgan (1983) pointed out flowcharting as an effective teaching tool, 
particularly for the case of teaching journal entries; 
• Microcomputers were touted as a tool for accounting education for accounting and 
database purposes; computers were also discussed as an auditing and research tool 
(Romney, 1983); 
• Simulations as learning outcomes that required student participation was a way to make 
accounting classes meaningful (Tyson, 1986); 
• Kalbers (1984) promoted electronic spreadsheets as tools for understanding and solving 
problems; 
• Instead of an audit practice set, Etnier (1983) suggested that a model set of audit working 
papers along with a set of accompanying questions be used. 
These studies provided a wealth of information about how these visual active learning 
tools improved student learning and teacher instruction in the accounting classroom. It should be 
noted that some of these studies were published quite a long time ago; for instance, 
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microcomputers and electronic spreadsheets are now a staple in today's accounting classroom! 
But this information still emphasizes the need for illustration purposes as teachers of deaf 
students adapt to a more interactive learning environment for the benefit of deaf and hard of 
hearing students. 
Characteristics of visual learners 
Due to their hearing losses, deaf and hard of hearing students, in all likelihood, will 
benefit from various visual teaching techniques in their classrooms. This paper attempts to 
provide a link between characteristics of accounting deaf and hard of hearing students and visual 
learning. 
Silver, Strong, and Perini (2000) stated that students with visual intelligence are sensitive 
to colors, shapes, visual puzzles, symmetry, lines, and images. Those students lean toward 
representing ideas visually; noticing visual details; and drawing images. Examples of classroom 
activities geared toward those visual learners can include concept maps, graphs, charts, visual 
projects, metaphorical thinking, visualization, videos, slides, and visual presentations. 
Cyrs (1997) argued that teachers "need to communicate in ways that complement spoken 
lectures with visualizations" (p. 27). Teachers utilizing visual thinking conceptualize and present 
thoughts, ideas, and data as pictures and graphics. The use of visuals provides more concrete 
meaning to words and shows connections and relationships among ideas for the benefit of 
students. Graphic organizers are helpful tools for students to see relationships between key 
ideas. 
Visual learning strategies for deaf and hard of hearing students 
Luckner, Bowen, and Carter (2001) discussed graphic organizers such as hierarchical 
patterns, conceptual patterns, sequential patterns, and cyclical patterns as useful teaching tools 
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for teachers of deaf students. Graphic organizers accomplish the following: previewing reading 
material; assessing prior knowledge; highlighting key points of chapters; using them as review or 
assessment tools; highlighting main ideas; providing assistance for difficult reading concepts; 
assessing comprehension; outlining main points; and reviewing for examinations. 
Easterbrooks and Stephenson (2006) conducted an analysis of literacy, science, and 
mathematics practices that are used to educate deaf and hard of hearing students. Their analysis 
recommended that visual organizers such as graphs, charts, and visual maps be utilized for 
concept mastery by deaf and hard of hearing students. Visual organizers place information into a 
format in which the deaf and hard of hearing student can "see" the relationships among the 
concepts being taught. 
Concept mapping as a learning strategy 
Concept mapping is touted as an active learning exercise that visually organizes 
information using various forms (boxes, circles, and lines) to show relationships among ideas. 
Meaningful concept maps follow ideas strategically and hierarchically. Main concepts are 
connected to more specific concepts. De Simone (2007) defined concept mapping as "a 
cognitive strategy is particularly suited to identifying relationships between ideas" (p. 33). 
Concept mapping is also known as networking, multiple-relationship mapping, and knowledge 
mapping. Drawing concept maps is a visual-spatial strategy that promotes thinking and learning 
about information externally for students. Concept mapping allows students to actively pursue 
and demonstrate knowledge as opposed to engage in passive learning. 
Hill (1994) pointed out the advantages of concept mapping as a way of teaching students 
both about text structure as well as serving as a basic outline: visual and cOID1ected structure; 
ideas, facts and details being placed properly; visually-oriented students becoming better 
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learners; and visual images of concept maps sticking better in the memory than words alone. 
Hill also argued that concept mapping is an ideal way to test schema theory in the classroom. In 
another study by Hill (2005), concept mapping was made Imown as a useful tool that helps 
students to learn meaningfully and retain knowledge. Hill (2005) reported that her students find 
concept maps useful in organizing their ideas, retaining information, and relating course 
materials to other knowledge. 
Long, Hein, Coggiola and Pizzente (1978) recommended concept mapping as an ideal 
study method; this method allows the student to paraphrase text and make a visual representation 
of the text. This allows for active learning by the student which allows greater likelihood for 
academic success in the classroom. 
Study involving use of concept mapping in the accounting classroom 
A study by Chiou (2008) involving accounting students enrolled in advanced accounting 
courses at a Taiwan university indicated that concept mapping improved students' learning 
experiences. Two identical advanced accounting classes (sixty-two students in each class) were 
compared; one class was assigned as the experimental group and the other class the control 
group. The students in the experimental group used concept mapping in teaching and learning; 
the control group did not. The experimental class significantly outperformed the control class in 
terms of test scores. 
Concept mapping in the deaf and hard of hearing classroom 
Many deaf and hard of hearing students are passive learners; many of them process text 
by focusing on understanding word meanings first before analyzing the whole text (Long & 
Aldersley, 1984). Concept mapping can be a tool for developing reading comprehension, 
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according to Long and Aldersley (1984); those students become active learners through the use 
of concept mapping. 
Concept mapping is a way to help students visually decipher the meanings of learning 
materials. The construction of new knowledge begins with students' observations of events or 
objects through the concepts that students already possess. To learn meaningfully, individuals 
must choose to relate to new knowledge to relevant concepts and propositions they already 
know. This can be accomplished through concept maps. Concept maps "represent meaningful 
relationships between concepts in the form of propositions" (Novak & Gowin, 1985) (p. 15). 
Action research: subjects and procedure 
The author taught two sections of Accounting II (0801-202) during the spring quarter 
(length often weeks starting on March 8, 2010 and ending on May 13,2010) of the 2009/2010 
academic year at NTID. An instructional faculty member at NTID since September 2006, the 
author has taught a variety of courses (Accounting I, Accounting II, Accounting III, Accounting 
IV, Payroll and Spreadsheet Applications, Personal Finance, and Preparation/or Microsoft 
Excel Certification) to deaf and hard of hearing students pursuing associate-level degrees during 
his four-year tenure as a lecturer for the NTID Business Studies department. 
The first Accounting II section (0801-202-01) (Section I) was taught in three 2-hour 
blocks each week during the spring quarter (8:00 AM to 9:50 AM on Tuesdays, Thursdays, and 
Fridays during the week). The second Accounting II section (0801-202-02) (Section II) was 
taught during two 3-hour blocks (2:00 PM to 4:50 PM on Tuesdays and Thursdays weekly) 
during the same quarter. The students from both Accounting II sections were taught the same 
instructional materials involving the same textbook (chapters 7 through 12) and given identical 
chapter tests. All of the Accounting II students were graded identically throughout the quarter. 
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Both sections were given the same information via lectures, PowerPoint presentations, in-class 
activities, homework assignments, and online quizzes. All of the students were graded against a 
possible total of 800 points by earning points via: attendance/participation (100 points); 
homework assignments and quizzes (100 points); four chapter tests (400 points), an accounting 
cycle practice set (1 00 points); and cumulative final exam (100 points). 
Accounting II is taught as a second course of a required two-, three- or four-course 
sequence of accounting-related courses (Accounting 1, Accounting 11, Accounting III, and 
Accounting IV), depending on each NTID Business Studies student's major. Students taking 
Accounting 11 pursue either an associate of occupational science (AOS) or associate of applied 
science (AAS) degree in the fields of administrative suppo:rt technology (AST), accounting 
technology (AT), or business technology (BT). A BT student enrolls in a mixture of required 
AST and AT courses offered to students who desire a broader major than what a more 
specialized AST or AT degree offers. 
The course syllabus that was distributed to all of the Accounting II students stated: 
This course is a continuation of Accounting 1. Topics covered include 
special journals, payroll accounting, the worksheet, adjusting entries, 
closing entries, and financial statements. The major focus of the course is 
on merchandising businesses, both wholesale and retail. Computerized 
spreadsheet applications are emphasized and the completion of a 
computerized practice set (accounting simulation) is required. 
Accounting 11 students earn four academic credits upon successful completion of this course. 
The course textbook, College Accounting: A Practical Approach was published as the 10th 
edition by the Prentice Hall (Upper Saddle River, NJ); Jeff Slater is the author. Covered in this 
particular course are chapters 7 through 12 of this textbook. For pedagogical reasons determined 
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by years of past experience by NTID Business Studies accounting faculty, below was the 
sequence of chapters being taught throughout the quarter in this order: 
• Chapter 9: Sales and Cash Receipts (Sales) 
• Chapter 10: Purchases and Cash Payments (Purchases) 
• Chapter 7: Calculating Pay and Payroll Taxes: The Beginning of the Payroll Process 
(Payroll) 
• Chapter 8: Paying, Recording, and Reporting Payroll and Payroll Taxes: The 
Conclusion of the Payroll Process (Payroll) 
• Chapter 11: Preparing a Worksheet for a Merchandising Company (Accounting Cycle) 
• Chapter 12: Completion of the Accounting Cycle jor a Merchandising Company 
(Accounting Cycle) 
For this particular course, four chapter tests and a cumulative final examination were 
distributed throughout the quarter covering the following accounting concepts by the textbook in 
the same sequence as recently described above: 
• Sales: Chapter 9 test (test # 1) 
• Purchases: Chapter 10 test (test # 2) 
• Payroll Process: Chapters 7/8 test (test #3) 
• Accounting Cycle: Chapters 11112 test (test # 4) 
• Cumulative final examination: Chapters 7 through 12 (test # 5) 
Course sections: experimental versus control 
For the Section I of Accounting II students, the average composite ACT score was 15. 
The ACT score average for the students in Section II was 16. The average ACT reading sub-
score involving Section I was 14 which was lower than Section II average ACT reading sub-
score of 16 (see Table 2 on next page). Statistically, the two sections scored similarly on ACT 
composite scores (df= 15; P = 0.38); thus, both groups are not significantly different from each 
other. 
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Table 2 Accounting II student college readiness test scores 
Experimental Section I 
Student NTID NTID ACT ACT ACT ACT Composite 
Placement Placement English Math Reading Science ACT 
Reading Writing 
Exam Exam 
1 78 33 9 12 13 16 13 
2 98 33 10 13 13 16 13 
3 132 48 14 20 8 22 16 
4 104 69 10 11 17 18 14 
5 119 58 11 13 15 12 13 
6 72 50 12 15 15 16 15 
7 60 35 15 14 13 16 15 
8 95 48 12 19 16 19 17 
Average 95 47 12 15 14 17 15 
Control Section II 
Student NTID NTID ACT ACT ACT ACT Composite 
Placement Placement English Math Reading Science ACT 
Reading Writing 
Exam Exam 
1 91 55 11 13 17 20 15 
2 129 46 11 15 14 18 15 
3 91 51 11 16 15 20 16 
4 75 35 10 15 15 15 14 
5 126 52 15 19 21 21 19 
6 133 58 12 14 19 18 16 
7 122 56 12 18 15 18 16 
8 138 54 14 16 17 18 16 
9 85 35 11 14 13 16 14 
Average 110 49 12 16 16 18 16 
The students' NTID placement reading and writing exam scores also paralleled the 
ranking of average composite ACT scores. The average NTID placement reading exam score of 
95 involving Section I was lower than Section II's average NTID placement reading exam of 
110. In addition, the NTID placement writing exam average score (47) earned by the students in 
Section I was lower than the average score (49) earned by Section II students. 
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For this action research, Section I of Accounting 11 students was deemed the experimental 
group. Section II was the control group. The experimental group (Section I) could benefit more 
from the use of concept maps than the control Section II. Also, for the testing of impact of 
concept maps on learning, this was the conservative approach since Section II had better reading 
skills than Section 1. Therefore, Section I was the experimental section that used concept maps 
throughout the quarter. Section II, the control group, did not utilize concept maps except for 
creating self-generated concept maps for chapter 10 (which is explained on page 19). 
Section I had a total of eight students (two male students and six female students); a total 
of nine students (two male students and seven female students) comprised Section II. For 
disclosure purposes for this action research, one of the students in Section II provided the author 
an official request for testing accommodations approved by the RIT Disability Services Office. 
That student indicated that she had a documented learning disability. She was given the 
customary additional time for taking chapter tests throughout the quarter. That student earned 
passing grades on all of the chapter tests throughout the quarter. 
Both Accounting II classes reflected a typical average number of students; a NTID class 
is considered a full section with ten enrolled students. Four accounting majors and four AST 
majors comprise Section I (eight students total). Section II, with its total of nine students, 
enrolled five AST and four accounting majors. 
Concept mapping software 
Concept maps can be produced by hand or by software. A barrier to writing concept 
mapping is the amount of time involved. On the other hand, graphic visualization software 
allows fast manipulation and reorganization of items. MacKinnon (2009) discussed an electronic 
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concept mapping software program -- Inspiration ® -- as an option instead of handwritten 
drawings. In his 2009 study, MacKinnon explored the use of the electronic concept mapping and 
the technological approach in three classrooms (two science courses and a humanities course) in 
a Canadian liberal arts college. MacKinnon, as a result of his action research in the three 
classrooms, stated that the software holds potential for knowledge building. 
De Simone (2007) reported that students using Inspiration ® software find it as a time-
saving electronic tool; this software also allowed students greater flexibility during their 
conceptual thinking processes. De Simone, in his 2007 study, stated that the learners using this 
software were "actively engaged in the process of abstracting ideas, discerning their 
relationships, and structuring them coherently" (p. 35). 
The author utilized the Inspiration ® software during the quarter. All of the concept 
maps discussed in this thesis were generated from this software. 
Data Collection 
Throughout the spring quarter of the 2009-2010 academic year, concept maps were 
utilized by the experimental group for all chapters except for chapter 9 (sales). Due to time 
constraints, concept maps were not discussed for that first chapter of this course. The author, 
during the quarter, collected data while utilizing the four following approaches which examined 
the use of concept maps as a learning tool in his classroom: 
• Determining competency levels exhibited by all of the Accounting II students 
while creating concept maps for chapter 10 (this marked the only time when the 
control section participated in the use of concept maps during the quarter); this 
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activity pointed out the need for an in-depth discussion on creating meaningful 
concept maps (details about this on this page below); 
• Comparing earned chapter test scores between the experimental Section I and 
control Section II involving tests # 2, # 3, # 4, and # 5. The experimental group 
was taught how to "create" meaningful concept maps and to study "completed" 
concept maps prior to taking chapter tests beginning with chapter 10 (test #2) 
(page 35); 
• Comparing pre-test and post-test test scores for chapters 7/8 (test # 3) that 
measured studying concept maps as an assessment tool of student learning for the 
benefit of the instructor (details page 37); and 
• Analyzing end-of-quarter survey responses submitted by the experimental section 
after usage of concept maps (page 43). 
Earned test scores involving both the experimental and control groups were compared 
and analyzed to test the hypothesis that students who studied through the use of concept maps 
earned better tests scores than the students who did not have the benefit of concept maps as a 
study tool. Concept mapping was also used for assessment of student learning. Both sections 
took a pre-test and a post-test involving payroll-related chapters 7/8. The impact of using use of 
concept maps in class was examined to determine the extent of differences between pre-test and 
post-test knowledge acquisition involving selected questions for each group. Analysis assisted in 
determining if concept mapping facilitated student learning of accounting concepts. 
The first concept map for this course generated by the author was a blank map that 
contained a single written idea (''purchases'') for chapter 10 (see Figure 1 next page). After a 
five-minute discussion on the use of meaningful concept maps, each student in both the 
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experimental and control groups created his or her own concept map involving chapter 10 as an 
in-class activity for a length of fifteen minutes. The students were given the opportunity to 
review chapter lOin the textbook itself and instructed to create a concept map on their own. The 
student-generated maps were immediately reviewed by the author upon completion of those 
forms; these completed maps were also shared with other students in their respective sections as 
to demonstrate that there was no "right" or "wrong" way of compiling those concept maps. 
CHAPTER 10: 
PURCHASES 
CONCEPT MAP 
Figure 1 Chapter 10 Concept Map (Student-Generated) 
It was clear to the author that the vast majority, if not all, ofthe students from both 
experimental and control groups did not know how to "draw" a meaningful concept map for 
chapter 10. Most of the students did not visually indicate any relationships between concepts 
discussed in chapter lOin the textbook. Most of the students wrote chapter 10 glossary terms as 
being linked to the main "purchases" topic via arrows or lines. Only four out of the seventeen 
students visually included extended "relationships" beyond the main "purchases" topic and 
accompanying glossary terms. A textbook or a period of formal instruction in the classroom 
about creating a meaningful concept map would have been beneficial to both the experimental 
and control groups. 
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A second and more meaningful concept map (see Figure 2 on next page) for chapter 10 
was generated by the author; this map was completed by only the experimental group during 
class time. Instructor-led discussion for one hour assisted the students to focus on how to 
complete the concept map while reviewing chapter 10 in the textbook. This collective activity 
compelled students to be cognitively aware of the topics being covered in that chapter and how 
to "link" those ideas onto the concept map. 
Using Networking: A technique for understanding and remembering instructional 
materials (Long, Hein, Coggiola & Pizzente, 1979) as a textbook guide, the author defined 
concept maps for the benefit of the experimental students. Relationships among links and 
phrases were discussed. The concept map template (see Figure 2 on next page) was shown to 
the class via a liquid crystal display (LCD) projector and visualizer; the template was displayed 
on a white-board. This arrangement allowed the author to "fill-in" the template via white-board 
markers and to show the students how completing the chapter 10 concept map is done. Tum-
taking and discussion between the author and students ensued which led to a completed and 
meaningful concept map for each student. 
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TYPICAL ACCOUNTS 
TYPICAL JOURNAL 
ENTRY TRANSACTIONS 
CHAPTER 10: 
PURCHASES 
CONCEPT MAP 
TERMINOLOGY 
PURCHASE PAPERWORK 
Figure 2 Chapter 10 Concept Map (Instructor-provided) 
Debit Memorandum 
For the rest of the quarter, instructor-provided concept maps for chapters 7 (payroll), 8 
(payroll), 11 (accounting cycle) and 12 (accounting cycle) were given to the experimental 
students. Independently, the students created their concept maps as required homework 
assignments outside of class. As done with previous chapter 10 concept maps, each student-
completed concept map was visually shown to all other students in the class via the LCD 
projector and visualizer throughout the quarter. See Figure 3 for chapter 7 (page 24), Figure 4 
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for chapter 8 (page 25), Figure 5 for chapter 11 (page 26) and Figure 6 for chapter 12 (page 27). 
As the quarter progressed, the complexity in subsequent concept maps increased. Use of 
relationships became particularly evident in the last two concept maps for chapters 11 and 12. 
The latter maps were more in the "searching for answers" mode as opposed to the earlier 
"writing down definitions" concept maps. Colors as displayed in those concept maps played a 
useful role in the visual separation of ideas as well as indicating relationships among those ideas. 
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Voluntary 
TAXES 
FIT 
PAYCHECK 
Calculation SIT 
Formula CHAPTER 7: 
.. FIC'A-OIASDI 
Allowance e 
TERMINOLOGY 
FUTA 
SUTA 
FICA Match 
DOClJMENTS W C Insurance 
Wage lora(:ke1' talbles: I 
Payroll Register EE 
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Figure 3 Chapter 7 Concept Map 
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Figure 4: Chapter 8 Concept Map 
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Example 
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Full Name 
Formula 
Full Name 
Formula 
Figure 5 Chapter 11 Concept Map 
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Figure 6 Chapter 12 Concept Map 
In preparation for the cumulative final examination taken during the RIT final exams 
week (final exam was administered on May 19,2010), the experimental group was given four 
additional concept maps related with chapters 7 through 12 for additional study purposes. See 
Figure 7 (classified balance sheet items) on page 28; Figure 8 (entire accounting cycle) on page 
29; Figure 9 (employee/employer withholdings and taxes) on page 30 and Figure 10 (account 
classification) on page 31. 
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Figure 8 Final Exam Concept map - entire accounting cycle 
29 
EE - OPTIONAL 
FINAL EXAM 
TAXES/DEDUCTIONS 
CONCEPT MAP 
ER -
Figure 9 Final Exam Concept map - employee/employer withholdings and taxes 
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Figure 10 Final Exam Concept map - account classification 
Throughout the entire quarter, both the experimental and control groups were given the 
same study guides in outline format for all of the chapter tests and for the cumulative final 
examination. Both sections were given the same level of support with the exception of the 
concept maps as an additional study tool for the experimental group. Below is the listing of 
appendixes indicating specific study guides: 
• Appendix 2: Chapter 9 for test # 1 on page 57 
• Appendix 3: Chapter 10 for test # 2 on page 58 
• Appendix 4: Chapters 7/8 for test # 3 on page 59 
• Appendix 5: Chapters 11112 for test # 4 on page 60 
• Appendix 6: Chapters 7 through 12 for test # :; (final exam) on page 61 
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Analysis of earned test score results 
Test # 1 (Chapter 9) 
As previously indicated, concept maps were not discussed during the instructional period 
for chapter 9 (sales), due to time constraints. Both the experimental and control groups took the 
pre-treatment chapter 9 tests. With regard to the chapter 9 test, the experimental group 
performed better than the control group. The average total of points (81.4) involving the 
experimental group was higher than the average total of points (79.7) earned by the control group 
(see Table 3 on next page). This finding contradicted the assumption that the control group 
would perform better than the experimental group due to superior ACT composite scores and 
NTID reading and writing scores. 
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Table 3 Accounting II student Chapter 9 test scores 
Experimental Section I 
Oeser Vocab AIR Ledgers J/Es J/Es Essay 
AIR Schedule AIR Ledgers 
Nature Verbal Math Verbal Math Verbal Total 
Points 15 20 20 25 20 100 
1 15 20 9 19 13 76 
2 15 19 14 18 16 82 
3 15 20 19 24 16 94 
4 15 20 13 21 16 85 
5 15 20 8 18 15 76 
6 10 12 8 21 13 64 
7 12 18 9 21 14 74 
8 15 20 20 25 20 100 
Average 14.0 18.6 12.5 20.9 15.4 81.4 
Control Section /I 
Oeser Vocab AIR Ledgers J/Es J/Es Essay 
AIR Schedule AIR Ledgers 
Nature Verbal Math Verbal Math Verbal Total 
Points 15 20 20 25 20 100 
1 12 14 18 19 15 78 
2 14 10 17 15 18 74 
3 15 18 17 23 19 92 
4 8 19 20 22 19 88 
5 15 20 19 21 20 95 
6 8 10 16 15 12 61 
7 13 17 18 15 19 82 
8 13 20 18 15 16 82 
9 7 20 12 15 11 65 
Average 11.7 16.4 17.2 17.8 16.6 79.7 
Below is information related to each portion of each "Accounting 11 student chapter test 
scores" table that is printed in this Analysis of earned test score results section: 
• First line contains identification of section (experimental section heading is 
highlighted green and the control section heading is colored blue). 
• Second line mentions a description of all sections of chapter test. Each chapter test 
had at least five separate sections involving measufl~ments of outcomes related to 
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specific learning objectives as described in the Accounting II syllabus during the 
quarter. 
• Third line points out the nature of each section of all chapter tests (verbal-oriented or 
calculation-oriented). Each chapter test contaim~d a mixture of verbal-oriented and 
calculation-oriented portions; this mixture allows for optimal assessment purposes for 
the benefit of students studying Accounting II. While it was important to maintain 
good mathematical reasoning for accounting processes, it was also important to 
maintain reading and writing skills while studying accounting. For example, an 
accounting student needed to be able to read and interpret (both in expression and 
writing) financial statements. It is assumed that studying completed concept maps 
helps the student to do well with verbal-related sections of the tests. 
• Fourth line points out the number of points for each section of the chapter test. Each 
chapter test had a total of 100 points. All of the sections of each chapter test were 
worth either ten, fifteen, or twenty points. 
• Next eight or nine lines indicate chapter section scores earned by individual students. 
The experimental group, Section I, had eight students; the control group, Section II, 
nine students. 
• Last line reflects the average scores of individual student scores. Averages were 
calculated for summary and analysis purposes. 
For illustration purposes, the chapter 9 test as indicated in Table 3 (previous page) had 
five sections dealing with vocabulary (worth 15 points), accounts receivable subSidiary 
ledgers/accounts receivable schedules (20 points),journal entries in the general ledger (20 
points), posting between account receivables-related journal entries with accounts receivable 
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ledgers (25 points), and essay questions (20 points). The verbal-oriented portions of the test 
were the matching vocabulary, writingjournal entries, and responding to essay questions; the 
remaining sections involving posting between accounts receivable ledgers and accounts 
receivable schedules; and posting between journal entries and accounts receivable ledgers 
comprised the calculation-oriented portions. 
Test # 2 (Chapter 10) 
Earned average chapter 10 test scores earned by the experimental students (86.6) were 
higher than the scores earned by the control students (83.6) (see Table 4 on next page). Since the 
experimental students had lower reading scores than the control students, it seemed that the 
experimental group benefited from the use of concept maps. With respect to the essay portion 
(verbal-oriented) of the chapter 10 test, the experimental students earned a significantly higher 
average score of 16.4 points than the control students' average score of 11.4. The conventional 
wisdom that concept maps could be helpful toward studying those chapter test sections that are 
verbal-oriented held. 
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Table 4 Accounting" student Chapter 10 test scores 
Experimental Section I 
Oeser AR&AP P-S-G J/Es J/Es Essay Vocab 
Schedules Journals 
Nature Math Verbal Verbal Math Verbal Verbal Total 
Points 20 10 20 20 10 20 100 
1 17 5 14 14 17 10 77 
2 14 5 17 18 14 10 78 
3 20 10 20 20 20 10 100 
4 20 8 17 17 18 10 90 
5 17 10 17 15 18 10 87 
6 20 4 20 14 14 10 82 
7 14 8 19 18 10 10 79 
8 20 10 20 20 20 10 100 
Average 17.8 7.5 18.0 17.0 16.4 10.0 86.6 
Control Section" 
Oeser AR&AP P-S-G J/Es J/Es Essay Vocab 
Schedules Journals 
Nature Math Verbal Verbal Math Verbal Verbal Total 
Points 20 10 20 20 10 20 100 
1 17 7 16 17 10 10 77 
2 16 10 19 19 13 10 87 
3 20 10 20 20 12 10 92 
4 20 10 19 20 9 10 88 
5 17 9 20 20 20 10 96 
6 17 7 20 16 7 10 77 
7 20 10 19 20 13 10 92 
8 17 9 14 18 14 10 82 
9 17 2 14 15 5 8 61 
Average 17.9 8.2 17.9 18.3 11.4 9.8 83.6 
The trend of the average chapter test scores (with the exception of cumulative final exam) 
earned by the experimental students being higher than the scores earned by the control students 
for the remaining chapter tests held for the rest of the quarter. Benefiting from studying concept 
maps seemed to be a factor of this trend. 
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Test # 3 (chapters 7/8) 
The author examined the use of completed concept maps as an assessment tool during 
instruction involving payroll-related chapters 7 and 8. Prior to instruction involving chapters 7 
and 8, all of the students (both experimental and control sections) took a pre-test of fifteen 
payroll-related questions that were also repeated in the post-test (chapters 7/8 test) (test #3). Pre-
test and post-test student scores were tabulated (see Table 5 on page 38 and Table 6 on page 39). 
While taking the pre-test worth fifteen points, the experimental students earned an 
average score of 4 points (27%) while the control students earned an average score of 5.6 points 
(37%). This scenario was likely attributed to the reason of the control students earning higher 
college readiness test scores than the experimental students (see Table 2 on page 16). 
With respect to completing the post-test which contained the same questions that were 
listed in the pre-test, the experimental students earned an average total score of 11.9 points 
(79%) whereas the control students received an average total score of 10.6 (70%). While both 
groups demonstrated gains, the percentage gain for the experimental group was 52% compared 
to the 33% gain for the control group. Thus, the gain in performance for the experimental group 
was more what it was for the control group. 
Utilization of concept mapping by the experimental students proved to be an advantage 
over the control students who did not benefit from using concept maps. A significant part of the 
studying by both sections involved familiarity with payroll-related forms commonly used by 
employees and employers. The experimental group did much better, grade-wise, than the control 
group on that verbal-oriented section. 
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Table 5 Accounting /I student Chapters 7/8 pre-test scores 
Experimental Section I 
Student 15 Total Total 
Points %'age 
1 3 20% 
2 3 20% 
3 7 47% 
4 5 33% 
5 4 27% 
6 5 33% 
7 1 7% 
8 4 27% 
Average 4.0 27% 
Control Section II 
Student 15 Total Total 
Points %'age 
1 4 27% 
2 8 53% 
3 5 33% 
4 2 13% 
5 7 47% 
6 7 47% 
7 6 40% 
8 6 40% 
9 5 33% 
Average 5.6 37% 
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Table 6 Accounting" student Chapters 7/8 post-test scores 
Experimental Section I 
Student 15 Total Total 
Points %'age 
1 10 67% 
2 12 80% 
3 14 93% 
4 11 73% 
5 11 7'3% 
6 12 80% 
7 12 80% 
8 13 87% 
Average 11.9 79% 
Control Section II 
Student 15 Total Total 
Points %'age 
1 7 47% 
2 12 80% 
3 13 87% 
4 12 80% 
5 12 80% 
6 12 80% 
7 10 67% 
8 12 80% 
9 5 33% 
Average 10.6 70% 
With regard to the chapters 7/8 test, the average total score of 85.6 points earned by the 
experimental group was higher than the average score of 83.8 points earned by the control group. 
(see Table 7 on next page). 
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Table 7 Accounting 1/ student Chapter 7/8 test scores 
Experimental Section I 
Oeser Vocab Payroll Net Pay J/Es Deductions Forms Payroll 
Register Calculation Check 
Nature Verbal Verbal Math Math Verbal Verbal Verbal Total 
Points 20 20 10 10 10 10 20 100 
1 13 18 7 8 8 8 17 79 
2 12 18 8 8 8 6 16 76 
3 20 19 10 9 10 10 18 96 
4 20 15 8 8 10 6 15 82 
5 18 18 8 9 10 8 19 90 
6 20 13 9 8 10 10 16 86 
7 15 15 8 9 10 10 15 82 
8 20 14 10 10 10 10 20 94 
Average 17.3 16.3 8.5 8.6 9.5 8.5 17.0 85.6 
Control Section" 
Oeser Vocab Payroll Net Pay J/Es Deductions Forms Payroll 
Register Calculation Check 
Student Verbal Verbal Math Math Verbal Verbal Verbal Total 
Points 20 20 10 10 10 10 20 100 
1 13 16 10 8 8 5 19 79 
2 20 19 10 10 9 8 19 95 
3 20 17 10 10 10 8 17 92 
4 16 14 10 10 10 8 18 86 
5 20 18 10 10 6 5 18 87 
6 18 19 8 8 10 5 15 83 
7 14 16 10 8 10 7 19 84 
8 18 20 10 9 10 4 18 89 
9 3 13 10 8 6 4 15 59 
Average 15.8 16.9 9.8 9.0 8.8 6.0 17.6 83.8 
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Test # 4 (chapters 10l11) 
The trend of the experimental group performing better than the control group continued with 
the test involving chapters 11112. Section I's earned average total score total of 86.6 was higher 
than Section II's earned average total score of 85.9. 
Table 8 Accounting" student Chapters 11/12 test scores 
Experimental Section I 
Oeser Vocab Sales Creating Identify Adjustments Essay 
Formulas F/S Accounts 
Nature Verbal Math Math Verbal Math Math Total 
Points 20 20 20 20 10 10 100 
1 18 18 19 15 7 8 85 
2 15 15 19 10 7 4 70 
3 18 18 20 20 10 10 96 
4 18 18 20 18 7 9 90 
5 18 18 16 15 8 10 85 
6 16 18 18 13 7 7 79 
7 18 20 19 17 6 10 90 
8 20 20 20 19 10 9 98 
Average 17.6 18.1 18.9 15.9 7.8 8.4 86.6 
Control Section /I 
Oeser Vocab Sales Creating Identify Adjustments Essay 
Formulas F/S Accounts 
Student Verbal Math Math Verbal Math Math Total 
Points 20 20 20 20 10 10 100 
1 17 13 17 13 0 9 69 
2 18 18 10 17 9 9 81 
3 20 20 20 19 10 10 99 
4 20 18 20 16 8 10 92 
5 18 19 20 19 10 10 96 
6 18 20 16 15 7 8 84 
7 20 20 20 18 9 10 97 
8 20 20 20 18 8 10 96 
9 16 14 10 8 8 3 59 
Average 18.6 18.0 17.0 15.9 7.7 8.8 85.9 
41 
Test # 5 (Chapters 7-12 final examination) 
With respect to cumulative final examination student scores earned by both groups, the 
experimental group earned an average total score of 84.4 while the control group earned an 
average total score of 85 (see Tables 9 and 10 on page 43). 
As explained before, the experimental students completed four concept maps while 
preparing to study for the final exam for the following areas: classified balance sheet items; 
entire accounting cycle; employee/employer withholdings and taxes; and account classification. 
See Figure 7 (classified balance sheet items) on page 28; Figure 8 (entire accounting cycle) on 
page 29; Figure 9 (employee/employer withholdings and taxes) on page 30 and Figure 10 
(account classification) on page 31. The highlighted columns in Table 9 on the next page 
reflected those sections that pertain to those four additional concept maps. The experimental 
group did better, on an average basis, than the control group on those three out of four sections 
involving the use of concept maps as a study tool. 
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Table 9 Accounting /I student final examination scores (experimental section) 
Experimental Section I 
Oesc Classify Accounting A/R - A/P A/R - A/P Payroll EE/ER Sales F/S Identify GJ J/Es 
Accounts Cyle Ledgers Schedules Register Taxes Formulas Accounts 
Nature Verbal Verbal Math Math Verbal Verbal Math Math Verbal Verbal Total 
Points 10 10 10 10 10 10 10 10 10 10 100 
1 8 7 7 8 10 10 10 10 8 2 80 
2 8 6 10 10 10 4 10 8 7 0 73 
3 10 10 10 10 10 10 10 9 10 10 99 
4 9 4 10 10 9 10 10 9 8 3 82 
5 10 10 6 9 10 10 8 8 7 5 83 
6 10 10 8 8 9 10 7 8 7 2 79 
7 8 7 10 10 5 10 10 7 9 4 80 
8 10 10 10 10 10 10 10 9 10 10 99 
Average 9.1 8.0 8.9 9.4 9.1 9.3 9.4 8.5 8.3 4.5 84.4 
Table 10 Accounting 11 student final examination scores (control section) 
Control Section I( 
Oesc Classify Accounting A/R - A/P A/R- A/P Payroll EE/ER Sales F/S Identify GJ J/Es 
Accounts Cyle led~ers Schedules Register Taxes Formulas Accounts 
Student Verbal Verbal Math Math Verbal Verbal Math Math Verbal Verbal Total 
Points 10 10 10 10 10 10 10 10 10 10 100 
1 10 8 10 10 10 9 10 8 6 3 84 
2 10 10 10 10 10 10 10 9 9 9 97 
3 10 10 10 10 10 10 10 8 9 6 93 
4 10 8 10 10 8 10 10 9 9 6 90 
5 10 10 10 10 10 10 10 8 9 5 92 
6 6 0 8 8 10 10 10 9 8 1 70 
7 10 7 10 10 10 7 10 9 9 10 92 
8 10 8 10 10 9 10 10 9 9 6 91 
9 5 0 7 9 8 9 6 6 6 0 56 
Average 9.0 6.8 9.4 9.7 9.4 9.4 9.6 8.3 8.2 5.1 85.0 
Analysis of survey responses by students 
The experimental students completed a survey (see Appendix 1 on page 51) about their 
experiences with concept mapping during the quarter. The surveys were distributed to the eight 
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students of Section I at the end of the quarter. Below are the summarized results toward selected 
questions of the survey. 
Six out of the eight experimental students (75%) have had prior experience with creating 
concept maps before taking Accounting 11 this quarter. All of the students who have had 
experiences reported that creating concept maps as an "easy" step (the two students who did not 
have prior experience with concept mapping reported this step as being "somewhat difficult"). 
Sixty-three percent of the students (5 out of 8 students) reported that reading and comprehending 
those concept maps as "easy"; 3 out of 8 students stated that it was "somewhat difficult" to read 
and comprehend the same. 
All of the students (100%) reviewed and studied the completed concept maps before 
taking the chapter tests. In addition, all of the students (100%) mentioned that they would like to 
have concept maps available as a comprehension and study tool for their other classes at NTID 
(i.e., business, English, science, Business English, management, and psychology). 
Seven out of the eight students (88%) preferred the "tree" mapping (i.e., branches) as 
opposed to the "traditional" mapping (i.e., balloons with relationship arrows). Those students 
felt this type of diagram was "easier", "had more space", "more organized', and "clearer". One 
student commented that the different colors were an ideal feature. 
Summary of findings 
This pilot study involved curriculum materials development and action research aspects 
through creating concept maps for accounting classes attended by deaf and hard of hearing 
students and measuring effectiveness of those concept maps. Concept maps are ideal for visual 
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learning styles often exhibited by deaf and hard of hearing students. This action research, 
through the use of concept maps, promoted active learning by the students. 
Data via student-generated concept maps, chapter test and final examinations scores, pre-
test scores in comparison with post-test scores and survey responses by students was analyzed. 
Findings, as a result of this data, include the following: student lack competency with generating 
concept maps on their own; benefit of concept maps as a study tool for students; benefit of 
concept maps as an assessment tool for instructor; all students reviewing concept maps as a study 
tool and desiring concept maps for other classes. 
With respect to final course grades earned by the experimental and control groups, the 
control group earned 6 As, 2 Bs and 1 C (total of nine students) and the experimental group 
earned 2 As and 6 Bs (eight students total). Despite the experimental group's stronger average 
chapter test scores involving the use of concept maps during tests # 2 (chapter 10), #3 (chapters 
7/8) and # 4 (chapters 11112) throughout the quarter, the control's group stronger academic skills 
with the rest of the course requirements involving attendance, homework assignments, online 
quizzes and practice set resulted in higher final course grades at the end of the quarter. 
This pilot study pointed out the need for further studies on this topic to ascertain more 
accurate findings on the benefit of concept maps as a study tool on a cross-disciplinary basis. 
This action research involved only fifteen students. Another limitation of this pilot study is that 
earned grades from previous academic years who took the same Accounting 11 tests were not 
analyzed further. 
The Inspiration ® software holds enormous potential for visual learning projects across 
all disciplines. The software is inexpensive and user-friendly. Each student at NTID and 
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elsewhere should be given the opportunity to purchase his/her personal license of this software 
for the benefit of learning more constructively from all classes. 
46 
References 
Chiou, C. (2008). The effect of concept mapping on student's learning achievements and 
interests. Innovations in Education and Teaching International 45(4), 75-387. 
Cyrs, T. E. (1997). Visual thinking: Let them see what you are saying. New Directions for 
Teaching and Learning, 71 (Fall), 27-32. 
De Simone, C. (2007). Applications of concept mapping. College Teaching, 55(1), 33-36. 
Easterbrooks, S. R., & Stephenson, B. (2006). An examination of twenty literacy, science, and 
mathematics practices used to education students who are deaf or hard of hearing. 
American Annals of the Deaf, 151(4),385-397. 
Etnier, D. (1983). The next best thing to an audit practice set. Journal of Accounting Education, 
1(2),155-157. 
Fareelly, G. E., & Hudson, E. 1. (1985). How to teach introductory accounting: Student views. 
Journal of Accounting Education, 3(1), 47-56. 
Fay, J. R., & Hardin, J. R. (2000). The qualities of a good accounting professor: Student 
perceptions. In Proceedings of the American Society of Business and Behavior Sciences, 
7(1). Symposium conducted at the meeting of American Society of Business and 
Behavior Sciences, Las Vegas, Nevada. 
Hill, R. (1994). Concept mapping, graphic organizing and structuring: Visual techniques for 
functional content-centered reading comprehension. Education, 115(1), 26-30. 
47 
Hill, R. (2005). Concept mapping to encourage meaningful student learning. Adult Learning, 
16(3/4), 7-13. 
Kalbers, L. P. (1984). Electronic spreadsheets: Powerful and flexible educational tools. Journal 
of Accounting Education, 2(2),163-168. 
Kelly, R. R. (2008). Deaflearners and mathematical problem solving. In M. Marschark & P. H. 
Hauser, (Eds.), Deaf Cognition: foundations and outcomes (pp. 226-249). New York, 
NY: Oxford University Press 
Lang, H. G., McKee, B. G., & Conner, K. (1993). Characteristics of effective teachers: A 
descriptive study of perceptions of faculty and deaf college students. American Annals 
for the Deaf, 138(3),252-259. 
Leuby, B. A., & Brazina, P. (1998). Concept mapping: Potential uses in accounting education. 
Journal of Accounting Education, 16(1),123-138. 
Long, G. & Aldersley, S. (1984). Networking: Application with hearing-impaired students. In 
C. D. Holley & D. F. Dansereau (Eds.), Spatial Learning Strategies: Techniques, 
Applications, and Related 1ssues (pp. 109-123). Orlando, Florida: Academic Press, Inc. 
Long, G., Hein, R., Coggiola, D. & Pizzente, M. (1978). Networking: A technique for 
understanding and remembering instructional mater;al. Rochester, NY: National 
Technical Institute for the Deaf. 
Luckner, J., Bowen, S. & Carter, K. (2001). Visual teaching strategies for students who are deaf 
or hard of hearing. Teaching Exceptional Children, 33(3),38-44. 
48 
MacKinnon, G. R. (2009). Electronic concept mapping in a laptop university: A cross-
curricular study. Research Highlights in Technolot.Y and Teacher Education, 223-230. 
Marschark, M., Convertino, c., & Larock, D. (2006). Optimizing academic performance of deaf 
students: Access, opportunities, and outcome. In D. F. Moores & D. S. Martin, (Eds.), 
Deciflearners: Developments in curriculum and instruction (pp. 179-200). Washington, 
DC: Gallaudet University Press 
Marschark, M., Lang, H. G., & Albertini, J. A. (2002). Educatingdeafstudents: From research 
to practice. New York, NY: Oxford University Press. 
Mecimore, C. D., & Morgan, R. G. (2003). Flowcharting: An effective teaching tool. Journal of 
Accounting Education, 1(2), 163-167. 
National Business Education Association. (2008). Effective methods of teaching business 
education. Reston, VA: National Business Education Association. 
Novak, J. D. & Gowin, D. B. (1985). Learning how to learn. New York, NY: Cambridge 
University Press. 
Romney, M. (1983). The use of microcomputers in accounting education. Journal of 
Accounting Education, 1(2), 11-19. 
Silver, H. F., Strong, R. W., & Perini, M. J. (2000). So each may learn: Integrating learning 
styles and multiple intelligences. Trenton, NJ: Silver Strong & Associates, Inc. 
Slater,1. (2007). College accounting: a practical approach. Upper Saddle River, NJ: Prentice 
Hall. 
49 
Tyson, T. N. (2003). Energize your accounting class with a simulation that's fun for students. 
Journal of Accounting Education, 4(2), 117-122. 
50 
Appendix 1 
Concept-Mapping Survey - Accounting" (20093) 
Name 
----------------------------------------
1. Did you have experience with creating concept maps before taking this Accounting /I 
this quarter? (Check one response) 
_______ yes 
_____ No 
2. Now that you have experience with creating concept maps, how do you define 
"concept-mapping" in your own words? (Write down definition in your own words) 
3. Do you find creating concept maps easy, somewhat difficult or hard to do? (Check one 
response) 
_________ Easy 
Somewhat difficult 
---------
_____ hard 
51 
4. Do you find reading and understanding completed concept maps easy, somewhat 
difficult or hard to do? (Check one response) 
_____ Easy 
_____ Somewhat difficult 
hard 
-----
5. How is concept-mapping beneficial to you for the Accounting /I course? (Write down 
the main benefit for you in your own words). 
6. Did you study/review the completed concept maps before taking the chapter tests? 
(Check one response) 
Yes 
------
______ No 
52 
7. Would you like to have concept maps for your other classes at NTID? (Check one 
response) 
Yes 
-----
No 
-----
If you feel that reviewing completed concept-mapping is beneficial for you, what other 
classes do you think that you feel you would benefit from studying filled-out concept 
maps? (Write down other classes that you can use concept-mapping with) 
______________ Name of class # 1 
Name of class # 2 
----------------
_____________ Name of class # 3 
8. Please write any other feedback or additional thoughts about the topic of concept 
maps. 
9. Which concept-map format do you prefer? 
A) "Tree" concept map (Chapter 11) 
_________ B) "Traditional" concept map (Chapter 12) 
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10. Please explain why you prefer to study your selected (A or B) format? (Write in your 
own words one or two reasons behind your preference). 
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ADJUSTMENTS 
Example 
Example 
Note 
Formula 
Full Name 
Formula 
Formula 
Full Name 
Formula 
A) "Tree" concept map 
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56 
Appendix 2 
Accounting /I * Chapter 9 * Test # 1 
• Matching vocabulary 
• Journalizing transactions in the general journal 
involving the following accounts: 
~ Sales and Returns Allowance {SRA} 
~ Sales Discount 
~ Sales Tax Payable 
~Sales 
~ Accounts Receivable, Specific Customer 
~Cash 
• Posting from general journal to subsidiary accounts 
receivable {AIR} ledger 
• Balancing accounts receivable {AIR} ledger accounts 
• Creating a schedule of accounts receivable {AIR} 
• Answering general questions 
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Appendix 3 
Accounting /I * Chapter 10 * Test # 2 
• Matching vocabulary 
• Journalizing transactions in the general journal 
involving the following accounts: 
Purchases n 
v" Accounts Payable iii ) 
v" Cash 
v" Purchases Returns and Allowance (PRA) ( t 
) 
v" Purchases Discounts ( ) 
• Understand differences betweE~n: 
v" and inventory systems 
v" FOB (free on board) n nand 
• Posting from general journal to accounts payable 
(AlP) ledger 
• Balancing accounts payable {AlP} ledger accounts 
• Creating a schedule of accounts payable {AlP} 
• Answering general questions (including the five 
purchase-related documents) 
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Appendix 4 
Accounting II - Chapters 7 and 8 - Test # 3 
• Matching vocabulary 
• Answering general questions about a payroll register 
• Answering general questions about a paycheck 
• Recording a typical payroll transaction in the general 
journal 
ross ( 
( 
{ ( 
• Calculating typical paycheck scenarios (i.e., gross 
pay, net pay, withholdings, taxes) 
• Being familiar with taxes/ withholdings / deductions, 
including: 
~~;;;.,;;.;;.E {EE} 
p ctions 
• Matching payroll-related forms ( 
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Appendix 5 
Accounting II - Chapters 11 and 12 - Test # 4 
• Matching Vocabulary 
• Calculating Sales-related Formulas 
• Creating F/S from partial worksheet 
• Identifying Accounts 
• Journalizing Adjustments 
• Answering Essay Questions 
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Appendix 6 
Accounting II - Cumulative Final Exam (Chapters 7 through 12) - Test # 5 
./ Chapters 7 - 12 
./ Steps in correct sequence 
./ Classification: A - L - C - R - E - COGS (including contra accounts) 
./ Norma/balance: DR - CR (ALICED) 
./ Financial statement: IS - SOE - BS 
./ Type: P-T 
./ Being familiar with all types of accounts: general, sales, purchases, 
merchandise inventory and payroll (look at inside back pocket of textbook) 
./ Journalizing transactions in the general journal involving the following 
accounts: 
• Sales 
• Sales and Returns Allowance (SRA) 
• Sales Discount 
• Accounts Receivable 
• Cash 
• Sales Tax Payable 
./ Balancing AIR Subsidiary ledger accounts and creating AIR schedule 
./ Journalizing transactions in the general journal involving the following 
accounts: 
Purchases 
• Purchases Returns and A"owance (PRA) 
• Purchases Discounts 
• Accounts Payable 
• Cash 
./ Balancing AlP Subsidiary Ledger accounts and creating Alp schedule 
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./ Reading a completed payroll register 
./ Being familiar with withholdings I deductions, including: 
l1li Employee 
l1li 
./ Calculating sales-related formulas 
./ Reading and interpreting classified financial statements 
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